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(54) HICH SPEED SIGNAL SEARCHING METHOD AND DEVICE, AND RECORDING MEDIUM THEREFOR 

(57)Abstract: S 
PROBLEM TO BE SOLVED: To provide a high speed signal searching 
method by which the same detection result as the case that an 
attentional window is minutely moved over entire areas of an input signal 
can be obtained even when the attentional window is not minutely 
moved over the entire areas, and to provide its device and its recording 
medium. 

SOLUTION: A characteristics template generating device 101 generates 
a feature quantity of a reference acoustic signal, and an acoustic, signal 
detector 102 sets an attentional window to a received acoustic signal 
and detects a presence position of the acoustic signal similar to the 
reference acoustic signal. In this detection processing, the acoustic 
signal detector 102 repeats a process that generates a feature quantity 
series of the input acoustic signal in the attentional window, a process 
that calculates a similarity value between the feature quantity series of 
the reference acoustic signal and the generated feature quantity series 
from the input acoustic signal, a process that calculates a movement 
available quantity of the target window on the basis of the similarity 
value, and a process that sets the attentional window on the basis of the 
movement available quantity. Thus, the similarity value of the attentional 
window at each position is calculated and compared with a threshold value to discriminate the presence of a 
reference signal. 
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20 mm^m&.mm\zMft:^-r^^w^<DXijmn^m&mmz 
5i-fij-r^^6Wji@t, Hiite«sccD#Bs«#<^^-^®2 

mmiim:^(Dmmmmzmt^<^mmmm-ii(DmM&'^ 

&#figm^tc-pi.iT, =&#M<i^^)-*jae^rtw#isa 
mmtm m»mm^^m&. e -«tc^t*s-r -2. a:^j w^^i-a 
30 &.s^fH<Di^mm?^mt(Dmmm'^^^^7fi-rxtim^m 

^mm^ri\mmmtf&8(oi&mxs^w^tx:/tx:fjm^m 
(Hffittcs^tiT, xtimnmmf&^^mx^^m^TP 
-r^W}-^mm=s:i{nri>f^9<Dmnt. f^9<Dmmxvr 
SLsnfe^ffijoffigai'StJiiT. A:'3m^aBsgw{a:B 
^&fej£b. ^ra{4B{cKA*<i^aB^=&^^-rs^i 

0©ja^i:5'SffiL, B5tB^6(OjaS»^?>Siria^l 00 

iag^£-iSDjg-rc:i:icj;-pT. xtim^&.mm(D^&m 

^-r^z-t^t^mti^x^-^^. 
[ 0 0 1. 1 ] mi^m6_mm(o^mii. is^^ 1 ~ 5.® 

ft^co*giacco®3ftct3i,iX. ^A:^(I^<hHnsa#Mfi^ 

mt^f-mm^mimmmi^mx'^^tifzw-i^mtmm^ 
50 MfiEi:i-s^<'^T. mtimm^&i^-r^mm^^mmt 
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*{iT -5 c: t t L T -5 . 
[0 0 12] iS^^X^*^'^^^'^**' IS*^ 1 2i3_^Jri 

-5. 

to 0 1 3] ii*«na««^Hj«, n^^i. 

[0 0 14] iS*^9_l2«(D5EH^«, IS*3S 1 ~5.cpOi 10 

o r {} *MN»:^UtTO«0Ttf*^-r SCIW^ 
ic J; TP Tth^S d t t bx -5 . 

[0 0 15] jg^^l OmWi<D%mit. iS*«3.~5^0 

[0 0 161 fS*«J_lE«0^?^«. B«*«_3X«A 20 

[0 0 17] m^mi 2tim(D^m\t, m^m±x\i5_ 
[0 0 18] ii^:^i 3mm.<D^m\t. ^^s^sn^c 

mmt. f^eoiMmxmn-^nfzAtim^mmmzS'zs 40 
tSL, flfriem4«ia^*^^,ftfiia^8cojasf-i*oji-rc 

<hJcJ;-pT. A;'3fi^aB^<^&{jiM(c-:3i/^T. A:^{t 
•^^IMffi^ttStL. A:^ifi-^5gmffl<*:^i>6l3:^$n/cr^ 
M<hoit««ifg:^(caoa^T, A;^jfI^±tc*5t,^TA;^j<f 



4#ffm 3 0 6 5 3 1 4^ 
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^^2g?iag<h. A:>J^nfeg)iB{8!g)l!!<t^m^T^^A 
^^3(Diagj:. HligaA;»3ft^aB^t^g)A;>3ffi#tc-C3 

v>T^a^a?^yij^^fiic-r-5^4(Diaa<h. ^4<^iiST 

g-cgfrg^nytA;»3ft-^^^ffltca^v>T. A:^ff#a 

T. A^jm^aa^ofeg^r^^L. ^(D^m^zt^x:^ 
m#aB^^a!^T^%8g>ia^^^m«u. agta%4 

(O5ae7!i^^ffllB^8g)ia^&tS036f ;i^:(Cj:-oT. A 

t}m^&.m^<D&um\z^^^T. xtim^mmmt:sfw 

L. A:^ft^j^<aMj:?a6§g^$nfeEg<a^:C0lti^i^m 
tcg-:ji^T> X:hm^±\zi5\,^xX:fjm^SE.smmiE 

[0 0 19] gg^aai 5gS^g)%^tj:. ^Ji>a®$nfc 

^icDjaST^B£$n;fc#iifi^^Jtc**LT, 
aB^*^^r-5^2©iaei:, ^2<Djg|iT^S5n 

rz»mm^&mm^. ^^^ommm^^m&sf&iz^m 

js^j**fiK-r^^4 0jaet. f^4(Dmm-r^^^^nrz 
#m«5^?>jic*fbT. A^'jm^aesgsr^^-rs^sw 
jSS.!:, mriBA^'jm^ftBS^, mvs.mfk<Dmmm^^ 
m&mm\zM^^-r^mm.(Dxtjm^^mmsm\z'^m-r 

-5®6<Diagt. €-#Si«^5J-Si|ttB^I^©^?S«^?'J 
ICOliTtX h^^^A2;f^P£T-5^7<7)jagt, &Xtl 

fi^^j-fja B «rt <^i#mais let? t X K y 5 A * 

h A t aK#Sgfi^«-fiJttB-«tc*fJSrs A:^m# 

^^*iaBsgrt®tx hy5^At(D!^<!Ma?^^^<&^K-rA;'j 

ft ^^flUM * tUL-r -5B 9 COjgS t . ^ 9 cOilSt?fh» 
$nfcA:^3(t^!^iyffllcS-:^i'iT, A:'3(i^aBSg<&^ 

^1 ocoj§ii-eit»snfc^i()of^sicso*v>T, 
A:ti(i^aBsg«fi[@§ri*^L, ^(D^m.\zm.xtim^ 

mm^^'imimi KD^m^moM-rzuzj^-ox, x 
tim^&sm<D^^m.\zr:>\,^x. xttm^mmm^s^n 
L. xtim^mi&imt^'!fiWt'^-^nrzmmii<D]d:.&f^^ 
(cs-cJi.^T. xiimmimmm^ETRr^miz^mmn 

[0 0 2 0] ma^^i etemro^B^tj, ^«i)aii^nfc 



{ 
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V>T. A*<i^aS^Wfi!:e^ft^L. ^OfifcgtCfeA 
5 W jag*^ e, Stiiem 9 CDigg Srl* 0 ilT :i t i o T. 

*jc«t?viT, A:'3m^aa^*^3^ft*-r{4aic#Mfi 

[0 0 2 1] ii*«J_7_|S«W^WS. ^ii6SSi^n/t 

t. $A:'3«-^^i-«'iaB®i^<^4#gS:S?S?iJ(coi/iTt;z, 

-r?) tX Hi/5'A<!:<t!i:^co#figfI-^tcMTS tX h^y^ 
A<J:<D^iKa'&V^S:^K-ri^ffiiMTfe:?T, 75^^. Btlte2 

ffia-^I^OtX hi^^AfelCD5S<affi-&V^Sr7R-rSgffitMT- 

aa-^F^cotxhy^Ats K#B.g«^»f ija a icm 

-5. A:'3fI^^i-»Jffi a 3gf*gco t X h 5 A t cojBftt^ 
•&l/^^^rA:^m^Sm{tS:H-^-r^^ 1 OWiaHc!:, 



10 ) #»^3 0 6 5 3 1 4^ 

20 

a a ®5 *^»i-e IT s * ^-r^sd wflga ff@-r -5 ^. 1 

A:'3m^aa^*^:£-r-5^i 2<Diast**{ib. w 
oT. A:':<f^ttBie5cD&^etcoiiT, xtim^mm 

«$:ffh^L, A:^(t^«mffli:?^4e)^:£$n/tK{ai:co 

[0 0 2 21 i§^^ 1 8 t^mo^mmt.. m^m i 3 ~ i 

m^mi 9mm(D%m\t, m^mi 3, 14 

^aa^^tA. ii#rBm:&[6itc:fev^TfiiB#agg^<!:r^Di^ 
m&t:mr^&s^x$>^z.t^<^mt[^x\>^^. 

20 $iWi(D^mm^mm:^mz:^^^x. mm^mmmsi:z/ : 
mmxijmms.. '§nm^x$>^:Lt=&<^^ti.x^^ 
•5. ^^^2 iBBm<p%Bjtt. ss^^i 3-2 ocou-r 

^mv. tum'^KmizMft-r^^WLmmm^mm^^m 
30 [0 0 2 3] m:»m22mm.(o^m\t. m^m 13-2 

0^«v^-rnd^«fliB«K<oii5j^«^gg^:;^ft{c*5ViT, 

[0 0 2 4] m^m2 3IB«g)f6^». ^i*lE^^nfc 

40 #fig«^#«Sffl:^fiK#a:<i:. A:^^nfe ggfi^Tfc^ 
A;'3^i•^^co^iT^*^SSJS^J^£^fieT-5 A;'Dfi^#SI[S , 
^fiJc^iSt. A;^;«^#Sift^fig^S:-e^fi£$nAc4#m 

^A:^<I^aBSI9:^^g:i:, #^Jt^4#mg±fi£^©: 
^ nfc4#tli S?^ a?iJ i: Sd IB A {t a as 1^ CO if* 

i: « ^^^-^ V i 5- 7K -r A:'3 fi ^isiHfii ^ stm-r ^ 

A:'^«-^?l^<Wfilffp:#i9:<h. A;f3ft^!^mMlte#^T 

s^n^nftxtjmnmmmizm^i^-^x. xtimn&mf& 
^^mx'^^m^Tfkr^wj-^mm^wrwr^^m^mm 
50 ti-s:^©.*:. ^m-^mmsfw^mxam^ntzmm-^m 
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StrSrUv^T. A;>3«#ae^©«l:M<£9t^U. profit 

i^^tcScfViT. A;'3ffl-§'±lc*3i/iTA:^«^aBSg7&« 

A:^gnfei<)ili^g'gfe^{g-^-efe-5A:^fg 

mt, A:^M^i|#%a±)5g#@;T^fig^nfc1»mMj^^J 
tCjtfLT. -^li^r^1ftg)A;»7«^i£B^$^^T^A;>3 

j:cD^<Ha£^v^^^rA;'j<i^^<HM€:ghg-r-5A;bft 
nfcA;>3m^!S<HMtcS-::Jv^T. A:<jffi^aBSg^i^I!j 

tim^iiSf^i<Lm^^^mii\zM\^x. ^n^etKDmm 

7F:-r^^Lm^zmmm^^m^E-r^i!l^^il^^m^-r^n^^ 
&ii^M,m-r^z.iz^^mii\^xf^^^. i»^]g2 5 gam 
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tt. m^m2 5iiim<DW,mm^mmmmiz^^^x, mm 

is^^ hJi^o^mmxsbo, atigg^i. ig2cDfcxhy7 

WLO ^^mcDi^m^m^o^^rn^iz^mi'. mm^^miz 
. ^^Hf ^4»^g%^j<£Mga^^g)Mtca^i/>Tffrjgc-r-5 

CO 0 2 5] a**3S^ge«<D5!Bj«. mmm 2 3x\t 
2j4ie®®ii!am-^a?^S5®i. tfT^^tsst, gtrga;^ 

[0 0 2 6] gg^g2 9mm(D^mit. n^tr^.-^' 

tift^mmnx^xtim^\z-Dux^^m?^M^^m 

m^&m^>s:Wt^-t^xtim^&.mmtaL^^mii. #si 
fi^a 1 ^ F*i «#ms.^?ij t co^ma^^ <&^-r A :^ ffl 

^iHHffl<&th»-r^A:'jfi^^^fitth»*g;t, Xtim 

^mum.3\tn^WLx^%^t\.tzxtim^mmmzm-:}\'^ 
X. xijmn^^m^^mx^^m^mT^W}^m.m^ 

tf^^nfc^ftnj^gaicsc^viT, A:^«#aBsg©ffi 
ii^W}^mms\n^wt.txtim^m.mi^&.m^^^®.t 

oT. A:t;m^ftBlgcO&fi:glcov»T. A;'3«^?S<y 
MSrfhS$-B--5»3g^g;i:. A^'jm^^iKMt^idlS!^ 

TA;':fl^ftB^75t^ttS^-r^gtc#BSfi^»i#ffi-r^ 
*^§74^ i& *|J ^ *|J^ t L T^^g ■& ^ (*co y D 

i/^ASria^LfcgegiiKfls-cs*;?., mim. 3 0 gg^g>% 



^A;^jm^tco>,^Tii»ata.^^i^^BK-r-5.A:^m^#^ 

'&imjhm\zn\^x. - '&^f^^(nxfjm^m.E^'^WL^ 
t^xtsm^&.nm.WL-&^wi.t.. mmm^f^Wim±m.^ 

-5A:t/ft^^(yMH-^.fk^. xfimnm^mnm^^ 



( 
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mmmi^-ch^. mM3 ium<D^m\t., m^m2 9 

y 7 Af^fig^Sj: LT£i;:=i >b:3L-^ ^ 
^iEta^V^^^f !l^<KM€r. Hi[gBA:t>m^^iKM.hbT 
gl^g^^J«. #Bgm^:feJ:lXA:^<g^g)^3gM|gcfeJ:t/ 

mtmoo^m<7ii&m^m.^<o^rinz^m{^. wga^g 
m\t. m^m3 itim(Dnmmmzjs\,^T, m^<^mm 

J:-:>ThX hy^A<£:f^fi£-r-5fog).hLT> n>e3.- 
:$^ ^^figg-a--5/^ae)g>yp ^ 7AS:l5^Lfeg5@i^^ T 

[0 0 2 7] 

<^ H iS tc o I, i T IS T -S) . 
§ 1 . H 1 ^SfiJ^Sg 
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^-r-s. ^^mx\t. ^■itrmmM^mmm\,^^zi: 

«, fe1#Slg<^-0iJ<!:LT. (lt«?W5?!l«*<i^Vit^^ 
en^) ^52MSc«tX hy5'A#mS:fflVV BflS^R 
«<D-0ll<hLT, lEJ^^btX hy^AWa/iOISMffi* 

[0 0 2 8] mut. *%BJCO^l^JgJ^MlCJ;^il!ia 

w^^>zru- hfjF^mm 1 0 1 t^^mm^i^iiimm i 

0 2 id^e^JSESn-S. 

[ 0 0 2 9 1 ^: d-c. 0 1 {c*^?n-5ii!i^fi^gg3gsa 
CPU (.'p^mmmmy ts^zf^om 

20 tfi-iS'^Mtt. (jKm^^^xi?, 

ft: ;* ^ 'J ^) tcieg $ nfc SfJ'iBl y a 7 A T^ijffll 5 ti S 

iiatj, ±iimm-:fU'^^i:.\tmmMm^ifi-iyxm^'r^ 
[0 0 3 0] !^iS:5=->7'U'-hfpfiK^gi 0 Hi. mm 
^mm^<D^mm?f!n^^^-r^) mmx$>^. ^mm 

7">^u-htt, A:'j^gft^(DMffi^tc:fiEffl$n-2.. 

30 i>. ^mm^xtimmn o 3«. 

ttl^g 1 0 4 tC^Jg-ri). «3JA«. 1#®tttil»M 10 4 

«. «S«^A:^;^ai 0 3«. A/Dn>A'-^'-;i 
t'jj^efliBfisns. i^mttm^® 1 0 4«. w§«^a 
t>&mi 0 3 75^e«j^$nfe#s«^icacfi.iT. fe^ 

Sft^Cig-r^^Mg (^32MSC) Srffgb {7.7- -J ^ 
S 1 0 1) , K^ttgicSSrtX KiT-^Af^fiKSSSl 0 5 tC 

40 [0 0 3 1] 03tt, 4#matb^Ml 0 4(Z);^^^J^* 

ryp-vi'STfeSo z.<r>m\z^^^x. 7U-A»iijgg 

1 1 3tt, i^®«^A:'3^gi 0 3*^e.fi^i^$nfcws 

ft^^^-^UtFal (Csj^«llmsec) F^IRitC^^-fil U. K^i-fiJ 
SnfciP§(t^S:«3^M©:fm3§l 1 4t?»^^igl 1 5 
tlCttlg-r^. CClTti. ceo— !£B$FBli£ ryU— AJ 

A^SritSL. K8mi|g*^£:4*§4iflm^© 1 0 4<om:tnrl 

50 ti. r(t^^/^;J^AiIE^i7!»^bl^iEffl^c^^^:•r^«^J t 
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r. 

[0 0 3 2] »^J-gg 1 1 5 y U-A^i-SiJig 113*^ 
ttScS 1 1 6 tm^^ 1 17 t IC#t*&T^. ^ CIT, K 

mmi 0 4<Ditit}y2tLTiiiti-r^> m^^i 1 7 it. 

1 8(c«ti^-r^. m^m^f^Sc^l 1 8«, ^32MSctt 
(0 0 3 3] iiXh if yAiP^mmi 0 5i4, ^giJftta 

Ts^gTas^ (;?.7^'>:/s 102). ^Wi^^ h)i'<D 30 

^yu-A\ziHf^m^mmu y2. yS) tJ^KD^^M 
U, S^U—AldiStt-S^SSMJSyl. y2. y3* (-^-CDM 

#SSSS«^tC^*-r^ t X h y 7 A^f^BKT^ d <i: IC J: 
ft^ro7^>7'l^-hi:bT. ^mMth^.^ei 1 0 JC^ 
[0 0 3 4] if^lf ^^m^^ 1 0 2 #Rg#^{f # 

t,iXA<*:WtCUiH^f -5. 50 
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(0 0 3 5] ^^m^xtimmi 0 en; a*#s«:^ 

«rKOiJitrSeT$.0, «g«^A:'7^Bl 0 3 

F^o§s«^<£fflfflb (xt^-^^s 10 3), mmm-^ 
^^^am^g 1 0 7 fi, ±tEA;'jffi^aa^ (ip^, 

L.TVK*i, c:<D^»i««. ±|5Sfflth^S«l 1 ICJ; 

(0 0 3 6] ^^iinammi o 8«, ^WLmmmmi o 
4 tf?iffi<DSifiETSD. ■=t<Dm0S.miit, m3\zm^n^ 

tjmmi 0 7Tajffi$nfc^§fi^tcscft.iT, 
m^tci§r^#ma*ffncr^ (XT^-^ys 104). 
i^wimmmmi 0 8©w:^ti, kx K^^'^Af^BS^gi 

0 9tC«J&Sn^.. tX hy^Af^ffiSgl 0 9«. t 

X hi/'7Af^fiKSgi 0 5 tmm<Dm^-v$>io. 4#^stt 
msgi 0 8A^e.ttj&^nys:#gS[S (fip-^, ^yu-A 

iz^n^m^mi&yl, y2. y3) lco(/>T, *32MSc©« 
S<£fHS:TSCl<i:{CJ;-:3T, fe!t#?S»® tX h ^5 A h 
*f^^b (X7"-y7'S 1 0 5) . KtX hd^7Ah<&fl 
iHfitW^^g 1 1 0 tC#tj^T-5, 

[ 0 0 3 7 ] S<E(fitth»Sg 1 1 0 «. tX h^^Af^ 
J^Sgl 0 9*^S«$&$nfciE«^l:tX hi^^Ah tlf 

m^>fu-hi^0Sc.msi 0 id^e^ifg^nfcjE^^tk 

X hi/7Agi©!S<6(lt«rthS:-r^ (Xr-yT'S 1 0 

6) , p<H{atbT«, $s^r*j&^«Ai^tg-es,s 

[0 0 3 8] 
(&2] 

1 ^ 

S (g. h) = Z mln (gj . h j) 

(0 0 3 9] D«tX hy^AODi^g^-eS) 

0. LlitX hy^ACOErsmT-^O, gitthXhi/ 
7AgC0 j #@WEFb1cdMT$)0. h, tatXhi^^A 
hCO j #BCOE^1coMT-*0. min (g,. h,) its 

fiti, ±®ffitmggi 1 1 tmmm^mmi i2t\z 

(0 0 4 0] ^t*5. tX hy^AFBlOffigaOg^l/iS:^ 
tf. tX>i^7AF^(Dggg8(C^^C.-r-5MS:ffll'^T*jJ: 

1/^. d^T. rtx hy5AFBi(7)S6B8(c*fj^;;-r-5{ij t 
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^tf-UfcfiS (S I g, -h, I ) TS)^). 
[0 0 4 1] ±KMtf^^g 1 1 1 «. t-Q\zm<btXtz 

m^^it^^i-^izm^n^^itizu^, :i(D^nt:mm 
m<DiBim\zts»^ (.xijm^&s^f^(Dxti=smm^<D 
tis it (cafe's. 

[0 0 4 2] mtLx, &i>mm&.±<Dmum<Dmm^ 
^ (M^srfTo) xti'smmmzid\,f^^(DiEm<o 

*3ViT#S!t?->yU-hcDtX hi/7At©5S{Kffi«:* 

tW'^T-y-fu-vY^^m^i 0 uc<fcoTf^j«^n;t 

tT. Ki^7Agi:7!)^€,3K«e>en/t!P{K^ii<&S (02 
7^-;/ys 1 0 6. 0 4(7)^0.313 1) i: U UMVX^^^ 
^<HMcDK<S<£0 <hb. A::'3fi^ffiBBl^<7)7U— A©: 40 
iSDi-r^i:, S<(9Wil-&lc«, A:'3ft^aB^<0^ 
SJBItgftJif 1 oo r ID (0-S) ) +17U-A<t 
itSL-r-5;it;<><T^-5 (0 2 W7>^-;/:/S 1 0 7, 04 
W5a313 2) o dCT, floor {} \t.ih^M.&.T <n 

^oTtfi^^T. c:co^i))Pi«g««. &mmm^^m\h 

^® 1 0 7 (C^tSg^tX^, ffiS^S^^Sttm^g 1 0 7 

(XT^-y^S 1 0 8) o 
[0 0 4 3] Uiri, CWjaSTti. iSWiEflffl©^^^ 
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^^\zmm^n-:>tLm.<Dm^^<r>W-i^mii^%Lw t\Z& 
-ri^-^X. em^/S:. 9 =m+ c V <t^a6-5. ^lilT, m 
tvt«, 8g^lc5t3ioTA:^^#«^«!|$?S'^i7 

[0 0 4 41 dOct^fCLT. A:'3«^ttg 

^*)®^^»^ii:Tt^#. A;'3«^aB^*<A:'7«#(t 
^CD*5«S*iSx.«.*T. lHl«coffiii*«IOjg-r. COi: 
^aj*il5t^Hl 1 2tt, «<E<fflfhSt^©l 1 0*^f) 

[0 0 4 5] *IIJSJg^5rffll/iT, SI(SfC5^Hf SJtSI*^ 
e>&«Lfc2»FBl®A;^#SM^*^^. ^i*lESi^n?t 

;S*3S&x-^' i LTfflVifc#M^Sfi^«A:»3^Sfi 
^©-aB5i'<&S'J{Cgl*LA:/jUfcferoSr^ffibfc, #M 
^Sfi^tbT. -lE-roffi^WS^SrS. 94#. 11. 

8 9i!>tL. ^\o^m(Dmf3.^=^mm^^m^>xn^ 

T©S: ic J; ^ Tff-S ti ^ . 
[0046] §2. S2 HJSJg^ 

xtim^t.c:)'!^mm^wcn\^xmm<nm^m^'n-&-r^ 
ntz.tin^i$.(D'Am<D^mmmz^n^mm.m<n-tMm. 

(c:S-:?tiTKaB^lS««fffi)Si&i*^-r^ c i: J: 0 , 

[0 0 4 7] \^ti-^vt£i)^^. ^\mmmm.o:>:f5ft\z\t. 

[0 0 4 8] -td-e. m2|^j5S}g^T-ti, S«#^tC<fc^ 
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[0 0 4 9] 0 7«. ^^B^<D^2mmmmnzj:^i^m 
affi#S2 0 1 txti^m&miii^m2 o 2 t^^Kfisth 

^^©2 0 3 t^l(ifi:H-ff^e:2 0 4 t(c.toT«l^^ 10 
[0 0 5 0] ddT, 0 7fC*$n^ii5jgm^gi3g&M 

CPU (tf^sas^e) *5±y^^ro^ 

tr^.-^'^eti. R»f^®l5S«E^*: (lS^7^-fXi7. 
[0 0 5 1] 0 7 lc*5ViT. #M#®aJftai^S:2 0 1 

<^mmj^^i^m{&,m9fw^m2 0 S'^^jg-r-s. a;'34# 
m«atii^a2 0 2ii. A:^«#fi^*^e.±fiK$nfc# 30 

^) KA;»3«^aB.^*«S:©aB-« iiik 

T. rA:^m^iMiJaBSgj tl^^r^.) fc^j-frjb. SA 

[0 0 5 2] mmmni;»^& 2 o 3 ^wMWimi^ia 
^m2o I is^z^xtii^mmmm^wc2 0 2*^e,#^i^$ 

ftifflthff^© 2 0 3 «. thS:$nfcA;^;ft^3SflJtM*^Ba 
M0ckO;*c#^i75^SAMcScfViT, A:^;m-^aa^7&<31 

^. A;»jm^aB.«7!)<MlS^K-r^M(i#3S^#m^7i<?¥ 
itef-5«-&. ^mMltW^g; 2 0 3 fi. A:'3ft^tta,« 

^, X. mmmsYW-^m2 0 3\t. Atimnmsmco^ 

^g:2 0 4'N«^-r-5. 50 



) i^fF^3 0 6 5 3 1 4^ 
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[0 0 5 3] ^mmsYW^m 2 0 4 m<^mBYn^m 
2 0 3t}^i=>^i^^nrcmMmiz&^\^^x. ^mmmtz^ 
^r^•rsA:^^I^ffies©ifi«^«A:'3m^ag3g^cM-r-5 
mMm<D±m.mmn't^. ^lt. ^mmmn.^&2 
0 4\t, ^(D±mmizm^^^x. xtim^&smcD^m 
pifig«^tt»L, m^W]-^mm^xti^WLmMm^m2 
0 2'\«s&-r^. cnjcj;oT. A;'3#maam¥S2 
0 2n. A;'j«^aaas©fi:fi?&. ^w\m,wcW^WL2 0 

{C. A*«^aB^*«B;^c#»i^-&;5:7&if., 
^»?*CD A:'3«^ffi a Jgrt <D A:'3^Sfi^75^ ^ n 

[0 0 5 4] 0 8*5J:O:EI9 5:#^LT. *:^e 

<^i()f^Sr*#:«IClKBJt- ^. #BS1*Si[ftftltt}^®2 0 1 

#Bg<t*ISfitttti^S2 0 l«, ®?*ii*nfc#M 

0 1). :^%mx\t.. n^fs.i^WLm^m^^^z.t.i)^x^ 

[0 0 5 5] !t#mai*fflW*«:^JS:KtT{CiJi?q-rS. 

:t®§@«-^$^38Ufevi«'&. mi o\z7pr mmx¥f 
ni^'m±.xmf^m\zu^^r)\zwL^\^. ^^mm^y^ 

^. z.(D^'D\zi.xn<ht\tz7m(D^i^m.^—mz\^x 

■D-r^vut^^. m'A<i^w.^i;Y)V(D%m^fio, z.<d 
m-^. i^WL^i7 1 2 5 ue>ffiicio-rof§^n 

-5, #S8#mfittlil^©2 0 1 lC*3ViT«, 

h;u*^ mj^Mffjizm-An^ti^. rm. ±ib 

6,n-5, ^-tZJ^^ffitti. ip-fe, 7<@cD^*Sjaja7f'Jl'^ 
&^^jlj©7^;u^'«ffi:'3S: 1 2 

t^<^m.m\zmK>iii^nrziiiti t(Dm^^iiW-u, mm 

mzLX7-A7t<^wi^'y hjvt^^y}i^x$>^, 
[0 0 5 6] m^^x, mm^mmmai^m2 0 1 ^ 

(.y.'ryZfS 2 0 2) . #Ra#®Sft&l±)#© 2 0 Iti. 
#Sg^S<f^^<*:tC3ttLT10Wtta,« 

^aa^) €r^^-r^ das-f. #S84#mattm^ia;2 



( 16 ) 



i3 0 6 5 3 1 4^ 
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[0 0 5 7] ^IC, 2 0 1 tt, #flg 

mftam^s;2 0 irtco "^i-iir #S8) . fsi, ^.o^m 
0, #9g#msttm^g:2 0 i«, lo 

(0 0 5 8] \tlW4SLmmtii^m2 0 2fJ, ?a46lC. A 
mSrfr^ (XT--y 2 0 4) . dilT, Xtl<^mmm 

m^m2 0 2tt, #fiii^iaaam^® 2 o i hmc:);^^ 

(01O#M) T% «F?S* (EP-^. 7J)C7c4#gi[^i7 hJU 
llST-5. 20 

[0 0 5 9] i^i^^T, xt)wmminm^m2 o 2 it. ^ 

(X7=--yyS 2 0 5) . A^fjItlSfiatH^ia; 2 0 2 tt, 

^ag.^) *A:'3#s«^{c^bTS:e-r^ (0 8t<'. 
xti<^WLmmtii^m2o 2^© "aajg" , 

[0 0 6 0] A;^«^aB5gC0fir^(S, ^glSMJ&S 30 

<D^ftfi«> eH«»att^^®;2 0 4»Cj;-:3Tft»^fn 
•5. 

[0 0 6 1] m^x. xij^mmmm^m 2 o 2 a 

»m&SM\Z»tiiT^ (XT--y7'S 2 0 6 . E8<73A;'3 
#SiS}fttb^©2 0 2(^(35 "5i-fiJ" „ i^. Ao'j^ 

(.i, ::nic.fcO. A:'3i|^i(:«:»m^lS!2 0 2 ts, ^A:^ 

(Di^js^ij) M'A, mmmnn^&:2 0 3^tiitir 
•5. 

[0 0 6 2] s^^afflft^^® 2 0 3 ^mMmmmta 

?^8;2 0 2*^e,. Ktlm^^%\mmm.x^n•&nt:.<^m 
(0 0 6 31 ^(c. m^mwcw^w^2 0 3«. ^mm^. so 



'fS'^i' hJKDtX hi^7A*f^B£L (7.T--y T'S 2 0. 
7) , j&^O. A:^ffl^^i-SijaBSScrt<Ol#§i'^i' h-ZKOBSf 

(;^.'7^-y7's 2 0 8) . cineotxhy^Att, 

^McO$SBSr3-pcDEM «g»'. TKrelA, B, Cj .i: 

ssifna, 7 m<^^m(o^n'^tx\tKmA. b. c 
(DU^-^t)i±iivx\t. 7 mo:)^mt^±x&mA\zm-r 

^Z.t^7P:-r (A, A, A, A, A, A, A) 7&^6. 7 

f@cDS^?5«^TErac;cjii-rsc:i:^*-r (c. c. 
c. c. c. c. c) St?, ^n-^3©7^aoom^ 

hj|/«, z.ci:)3(D7mm<ozm<Dot>(^ 
[0 0 6 4] KA±3ai-c^c:&te»CctoT, l^^ffltf^^© 

2 0 3«, #M4#is«aui^g:2 0 i*'>e,#^$s$nfc 

am^©2 0 2d^e#^$&^n;t (B#rBifft:^f6){c^j-«ij$n 
it) ^iS'^i^ h;pt(covvT,^n^nkx h^^AS' 
f^)^-r-5, ddxtt. cnewtx hi7'5'A*> G', 

b. n«7cOffig^ (#Mm^ffiB®*5J;tKA:;'jm^ffi 
iSg) O5J-SiJl^t?&0 (EAT; l~n* r^j-fiJS^j t 

nfctxhi/^A (EAT> r#figm^txhd^7Aj <h 

Aj <t:«;r^) ^^ST, 

[0 0 6 5] m^x. mmmiYi^^m2 o 3«. ^j-tij# 

A.hCDSieiMSrfhSi-r'S (XT^-y^S 2 0 9) . *^BJ 

it. mm{&Lmco—mti.x, mrs.tjmmm.^m^^^. z. 

ZX\ ^^-fiiS^ktCiittS (#figff-^tX hi^^AtA 
:'7fi^t:X hdT'^Atco) ^fKfiSvtt. e^TW^JCJ; 

[-0 0 6 6] 

Sk = 4-Z min(g'',..h''j) 
« j=l 
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(0 0 6 71 ddT. D,^t^^m^k<D\c7.hif^L, 

* 0) } ms<Dm.m(Dm-v$>o. h',tik#a<39h:;^hy . 
[0 0 6 8] ^fc. &sft±mzinf^mmm (m*>. 
r±^*:s<afflj t^ict-^) . 10 

[0 0 6 9] 

S=niin(Si. Sj. Sn) 

[0 0 7 0] dCl-e. m i n (S, . S,, S,) 

S,. S., S.©^-^OS/jNfit$:^-r. 
[0 0 7 1] ^iKMS.©tHL«. lO-ro (^Jx.«. 

iSiHfit S ©^/jNMd^KM e etTTS. ^ d i: ^Ti^T* 20 

^»isn-SE¥a2 0 4ic:tts&r-5. ■ . 

[0 0 7 2] t--!:T©S<HMS,~S.*t6a 
^. docitti, rA;^##m^ (CD#SS:'<^ tc 

^©2 0 3«. ±^SiHMS$. ^9il:fhff^®2 0 4 

[0 0 7 3] ^i(i«fhsc^©2 0 4«, \icist>\z. mm 

tJ, ^^{C. SHftfilt»^g:2 0 4«,-^i!iPltgfiw^i+ 
SCf^ (X^-vyS 2 10). Z.CT^. ^WlBIfigftw 

[0 0 7 4.] . ... 

[^5] 40 
floor(D(e-S))+l (S<flCOi$^) 

[0 0 7 5] cc-e, .^sjpitgfiwQm{ii!:«. 

h-iKDOicT^O, 'floor 0 tt. '\^^,^.&,T<DmK)T 

if^mi.. D«. s = s, ^£g§/i-rk#aco»fijaa,^ 

ESfflTfe-S. 50 
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[0 0 7 6]»5O^tt. r^l^^TS<0fj:e.«. # 
m^^i^bJl (w-1) f@5i-fc'ttA^;fi^ttaSS:^f!,.$ 

sffi^-r^t, xijm^&.s^^'^Wi^i' h)\^ (w- 

eaffletTft-S. CWCt^S^e. S<0fie.(i. 

[0 0 7 7] — S^0;ie,t^. mumo)a-ti)l^hf 
— ^S-av^m-riti*!;, w=li:L. ag5g<DX4^-y7' 

[0 0 7 8] ^WimmW^^2 0 4 75^^ttl;»j$tlfcigPi() 
nIfigMw«. A:/3#^fi}Sttl^©2 0 2IC«|&$n-5, 
A;'34#lli[»affi¥g:2 0 2tt. A:^M^aa,«Sr. #SS[ 

8 <DA:'3#eS«am¥8; 2 0 2 {HcD^mcoms^m 

mmcDsfwm) ^mmizm*)M-r i7.7-v-fs2 1 

2) o A;'3«-^ttg^CD^l!j{Cj;oT. A:^^i-^ 

[0 0 7 9] i»:tc. **ig}^^{c<i;-5ii5i^«^ai^^m 

^«^tii*fTofciS*«-0i 1 i:0i 2(c*-r. vi-rn 
=it-->y;1' (1 smu) ^^wM^tx.. si^cdt-i/ 

fSScitCOfiJ^ (1998^1^220, 18B?f22 i/^t^ 
^ Q^fiim <£rA*{f ^,t UT«^W^ff ore 
■5. /S:'43*3ISi-C'«. -y->7'U >5^J^j^|gc= 11. 0 2 
5kHz, i^^^i; h)l'(D'M7t= 7 . ^i^WL^C^ h)\y<D 

[0 0 8 0] m\ 1«, aS^i£^fiJL./j£;i^-DAc:il-&. 
-r/S:*:)-fe*:^te^&llfTL7i£!i^ofc*i^. 0 1 2 «. 
ffiS:llfTLTaB^^8^i-ii|bfc^^-C$.^. ^ti^eti 

fS, **®l»Ct5tt-l>IE»?ti. 18:48. 23:22. 
00:1 l«3©RlfTa5ofc. mi ITtt, IE^®r1?cD 
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[0 0 8 1] ^fz. -mz, i^m-r^^®m\zisif^m 
[0 0 8 2] ii»/i^->ic^bTm^«im*?T 

(199 8^1^220. 18BS22 ^i)^ 6 ^ 

[0 0 8 3] 013tt. aBSS<&!«-fiJL;iS:*^o;ti^-& 
;^ffi?&llfTLTaB3S<£r8^}-fiJLfci^-&T*S. "ttl^ 

tf, **Si(C*3tt^iE^«, 18:48, 19:56. 
2 0:3 5, 2 2:5 404ti^-C*ofc. El 1 3 T 
H. -S) (2 0 : 3 5) A*;^ttiT#T 

:tee.-r, 2®ms^i)-{C^ttSUTti-5©l:iML. 0 

1 4-C«. iELVi^mi^md^^enT^i-5o 
[0 0 8 4] § 3. HSHifiJ^^ 

'A\z. :^^m<Df^3^mmmizr:>\,^xmm^»mi-xm. 
[0 0 8 5] f^immmm^j^-af^2mmmmx\i, ^ 

[0 0 8 6] msmmmwi-rnt, ^WL<D^mm 

[0 0 8 7] 0 15tt. *?EBj<D^3*S£jg^(Ccfc^ig 

<D—mt\^x, ^mm^^m^^^. mi 5«c*ii/^T. *. 
1 «. #8git#g![Stm^g; 3 1 0 txti<^mmmw 
1 2<t:#BBff^F^^^flj({j|tt.^^g3 1 ^i^mmm 

s}^n^m3 1 6 ii^m-5jmmmn^m3 i 8 cttcj;-3T 
[0 0 8 8] mi siZTTi-^n^^mmm^mm 
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m\t. m^m\z\t. cpu (.^p^mmmm) i=^zf^<D 

-5 d tic J; -3 T, 01 5(C*^n-&€-#S:i:LTt8t6-r 
-5. /^C*5. ±tB$iJffll7'Dy^AtiilfiiHl^S::f>-UT^^ 

[0 0 8 9] *^Sl.tt, ^«6S©^nfc#flS«=S©^ 

[0 0 9 0] ^mw^msYw^m 3 1 o «igc©^M 

#?S«U-^^®3 1 2tt, A:»J«efi^A»e'^ISfi?^5>J 
<£*J5£b. K#m»l^^J±tcaB^ (EAT. rA:'3fi^ 

[0 0 9 1] #BS<I^K^iKfiifh»^B; 3 1 4 «. 
©3 1 6«. #SS#m»W-»^©3 1 0-C5kfiESnfc# 

^mjhmtixti^Wimwcw^wtz 1 2T^s5nfcA^; 

ffi^aBtcrtWl^mft^yiJtW^iHfiS (EAT, rA;^m 

^mm.m t.mr^) ^w-^-r^. 
[0 0 9 21 ^m-^mms^%^wt3 i 8«. #Mm^ft^ 
^ffitMth»^g;3 1 Axv^%^ntc^mm^Nm^^m.t 
mm.m.mm-^®.3 i 6Tfhff3nrcA:^;ft^^<Hfii<h{c 

a-^L^T, feA:'3«^«<K«(c*ff5-r'&A:^«^iiB^ 
(7)ifi^wA*«^aglglc*3tt* (A:'3^#ft^£#Sg 
30 ^Sfl^toFelO) A:b«^«iKfflw$gffl*«^-r^/l 

sc^viT, A:'3m^aBS<7)^i!iWfigs*tf-»r'5. 

[0 0 9 3] i>CtC, 016«:#RgUT. *^«(DWif^S: 
mx\t. ±T®#Bg#Sfi^»fi$«^bl^feOi:-r 

[0 0 9 4] #Bg#'i8SftSC^g;3 1 0«. «3*tC. 

?ssfi-»^e3 1 ott. s?i5».i2.*nAc#M«#m^»c^ 

dcT)*^. #Sg4#«SfiH-ff 3 1 0«. ^2||Jfifl^Sg 

<D#Rg#iitsffltti^a2 0 1 iimcy^m m i o#sg) 

[0 0 9 5] ;^tc, #S8it#giStf»^® 3 1 oti, ±IS 

50 i^^^^ h)]^ai^^mzm'^\^^x, hjK;)t 
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(OiSim (fi/jNii7»^?.S::*cfiSS-c) ^«|gc(35f> (Erel) 

8:3 1 o«. isiHfistf-^^ a 2 0 3 {f&2Mmmm t 

[0 0 9 6] ^i*3. *SIJfiJgfigTH. lt30#Sg^§m 
$n^J;5ic, #.l^gfl^ h;i'«P#;S 

[0 0 9 7] A:^#giaH-SL^© 3 1 2«. ?Di>e)tC. A 

2«, Bg^iA*nfcA:/3^ifm^lcoi,iT. 1#gS[«cott 
m^no (X5=->;/7'S 3 0 3) , lldT, A:^«ria[ftff 
n^WtZ 1 2«. #Sg#®Sff^^®3 1 Ot|5I^<D* 

[0 0 9 8] iBgl.>T. A;'3#mSfh^^© 3 1 2 (i. # 

M#?sfithSL^®3 1 o\z^^^ntimm'^mm^iin 
4) . i^, xtimn^m^o^ms.. san^^&ssjti, 

[0 0 9 9] A;'3i|#®Sth»^a3 i 2tt. xti 

mmiSf&f^co<\^^^i7 hjucpf^^mizm-^i^^x. 

t]^^mi\rW^®3 1 2«, #,W#mfitt^^© 3 1 0 
[0 10 0] 7jc;j3. #fi8<^®ffitJ-»^® 3 1 OA^ (|g2 
mism (rtco4#?S'^i' hJl'CDB^^^^j) $B#rBl*ft:^i6]{c 

5i-fij-r-5.. c®»sijisti. mm^mmmn^wc\ ojc^b 

tt^»fiJIS:<t:|B)i;<l:-r-5. SEoT. #fig#«saim^i& 
3 1 0(C*3l/iTlO©#S6^Sm^*^^fPfiE$nAcWi: 

[0 10 1] #sg^I^PB1?smMff^»:^ © 3 i 4ji, i^i* 
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\z. #8g**§i[Stf-^^©3 1 o*^e«*&$n^txh;y 
dT«. #!i#?sa«-^^g: 3 1 o*>e.#t)6&$n5k7. 

h^y^A^. G'. G', G'tf-S, fiL, N«# 
10 [0 10 2] #Rg«^W?SiKffltt^¥^S 3 1 4«, Nf@ 

^rB^OTS^HMSrffh^rs 3 0 6) . 

#Rg^S<I^<7)tX hi/^Ahi<OIS<KfiiS (g. h) 
[0 10 3] 

[a 6] 

20 ^ ^ "D ^^j' 

[0 10 4] CCT, Dttt7.hy5^A©;^a[|ScTS 
0, LtttXhy^AtDEPB^SS (_htecD0iJt?« 3 © 7 
^) -C*0. g, «tX hi^'^AgO j #BOIEra0® 
T-abO, h,«t7. hi^^Ahf^i j #B©EPBl©{itTfc 
0, min (g,, h,) «g, <t h, t {C*5tt-5/jN$ 1^:^ 

[0 10 5] 13.^. »m^mmmwm^3 i o*i (^2 
mmmmizw\m\z) ^m'^nm^=&mnm:^\^iz^t<i\^ 

30 #Sg«^ra^<KMfhS#© 3 1 4 2 00# 

m^mm^<om^\zMi^^r^^m^»\z^f^^Tmi&.mn^ 
[0 10 6] mumc^^m^ i eii, w^tc 

g![fiff»^g;3 1 o*^^«*&$nsb;^ hi^^AtA:^ 
4^?Sfifh^^®3 1 2d^b«*S$n*tX h^^At^S: 

• ^ (^fc*u z.num'^<r>^\'^i)mmzt^^z.L^m< 

40 fcsi)T*0. #M^S«#*3J:0:A:'3=i^Sfi 

-Cli. #B8i|^®Sth»^S:3 1 07i^?.«*^$n'5)tx h 

y^A*, G'. G'. , G"<tb. A^'JItmffifl-^ 

^S3 1 2)»^^^i^$n-5tX h-i/'^A^Htr-S, {H 

[0 10 7] m^-z. mmmmn^^3 1 6«, #S8^ 

i/^AtA^b^Slt^c^tX hi^^A<!:<7)^<H{iiS:im 
-r^ (XT^-yT'S 3 0 7) , #Sg^#fi^«tX 
50 AgiA^fJifSm^OtXhy^AhtOT^iKMS 
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(g. h) «. ^^^T^os;{cJ:t>T^g^$n-5. 

[0 10 8] 

[ft?] 

S (g. h)= min(gj, hj) 

[0 10 9] dd-e. DtttT. hy^AW^S^gcT* 
0. LUtX Sy^ACDErellS: (±ECD«ftJT« 3 CO 7 

0. min (g,, h,) ttg, ih, tfcfctt-S/h^ti:^ 

[0110] :$immmm-xr\t. N<@(D#sg^®m^d*A 

tt> ^{ClKHJT-5^Sj^«6»fi-»^g 3 .1 8 tC*5ViT*iJ 
aj-r^WT. ^«tMtf-ff#©3 1 6tt. ^i!)pJflgMH-» 

[0 111] m2^mmmiimm\z} #Rg«s 
[0 112] !SiEtffitfff #16 3 1 6«. mm^ntzmn 

■5. 

[0 113] ^» pftgaw-^^g: 3 1 8«. Wlsb\Z. A 

^5 3 0 8) . Cd-C. ^Ifl^^liw, tATW^IC 

[0 114] 
[3SC8] 

rfloor(D(e-s'^))+l (sl'OO.t^) 

'''' [ 1 (-hlSW^) 

[0 115] ccT?. ^SftpiggSww ^^S'^ 
i7 h;K7)<@&-e*0. floor 0 «. /higc-^U^Tco^O 



20 ) #flF^3 0 6 5 3 1 4^ 

40 

[0 1 16] ScSCD^tt. r]g^^^i(c*3l,JTS'<&/i 

^tf, (w. - 1) m'^tz.\■^X-h^^^^ 

g^€r^«l3-a:;tt#{C, A:'3ft^a@l6cCD^(caiTl'^ 
10 UAiVifccDTfeO, A;'3ffl-^ag^«*{cA-pT 

[0 117] — S'^e;jE6«. 3SmM©n-;^;jl/ 

e-i' *i.tim-rys:«&{c, Wk = 1 1 L. ag-^©x4^ 

20 v^^VroZ.i:.U<i^m^^o, 

[0 1 18] ±)£LitSaStt, 1^© (fip-^. k#g 

^Si:#ft-rs«-&, cicDias$:#Rg^ 

tt^i^lcj* 0 lit- d <!: J; ^ T. ^#H8« 

T, kSge;nco#,^.^S<i-^lcKt--5Si!l^tgSt)* 
[0 119] ^{E(ffifh^lHl^*»Mt-S:3^ft{C^I/iTt>l 

-^.*J J: y: A:'3 W#fi^ «»#rBl fd^J-fiJ $ tiT t i I ^ 

[0 12 0] cote, fcb, tX hiT'^AG' .htX 
40 hi^5AG" <h75^<i:<MTl.iS;^te«. hXh^^AH 
t hi/^AG" i:»A:^fi^SfHMS' ^fUC-r-SC 
i;fS:<. A;>7«^?lii!^tMS-(0±|5fifi|*^f#ens, BP 

AG" t<^±TO:^-i!igC^j'7!><A:'3m^?^<«fflS'OtiJD 
' tcW#t-S«'&»C, A:'3ff-^lSMMS'tt^©±®M«C 

[01211 
[S!C9] 

50 
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S"':^s'* + (l-s'™) 
[0 12 2] fib. TC^ S"^ 1 T$)-5CDT, ScQCDiC 

[0 12 3] fcU. kX hi/'^AG' tkT. hi^ 

^. , 10 

[0 12 4] 

[S: 1 0 ] 

[0125] {HL, 7E>«r S'^ 1 0 © 

[0 12 6] 
[Sci 1 ] 

S-^l-ls'^-sh 20 

[0 12 7] mt,. xtim^mmms' tmmm^mm 

[0 12 8] 
[|& 1 2 ] 

r floor (DCe-s"))*! (s"<e<oi:tr) 

" [ 1 30 

[0 12 9] wt,. xtim^m^ms- (D±mmT!)^'h^ 

[0 1 3 0] J!Ji±jdi'^fcJ;p»c, 5^56^lcJ;n«. Z^Z) 
Ct*t-C#S. ^C-C, k#gCO#Sg^#^I^R'' tA 40 
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